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7KH QHHG IRU WKH GHYHORSPHQW DQG XVH RI LQWHJUDWHG ULVN PDQDJHPHQW PHWKRGV LV EH\RQG GLVSXWH VHH HJ
7XUQEXOO*XLGDQFH>@7KLVUHSRUWUHTXLUHV8.OLVWHGFRPSDQLHVWRGHYHORSDQGPDLQWDLQDQRUJDQL]DWLRQZLGHULVN
PDQDJHPHQWDSSURDFKWRLQWHUQDOFRQWUROE\PDNLQJGLUHFWRUVVSHFLILFDOO\DFFRXQWDEOHIRUULVNPDQDJHPHQWSROLFLHV
+RZHYHU WKHFXVWRPL]DWLRQRI ULVNPDQDJHPHQWPHWKRGV LVGHVFULEHGZLWKHOXVLYHGLUHFWLYHVRQO\$OWKRXJKULVN





DQG EHOLHYH WKDW D KROLVWLF LQWHJUDWHG ULVNPDQDJHPHQW V\VWHP IRU HDFK LQGXVWULDO VHFWRU QHHGV WR EH GHYHORSHG
ZKHUHWKHDGGHGYDOXHIRUDOOVWDNHKROGHUVLVFOHDUO\PHDVXUDEOHEDVHGRQILQDQFLDOSULQFLSOHV

0LOOHU  SURYLGHV WKH FRQFHSWXDO GLUHFWLRQV ZLWK WKH FDWHJRUL]DWLRQ RI ULVNV IRU DQ LQWHJUDWHG ULVN
PDQDJHPHQWIUDPHZRUNLQDQLQWHUQDWLRQDOEXVLQHVVHQYLURQPHQW>@KRZHYHUWKHPDWKHPDWLFDOEDFNJURXQGLVVWLOO




WKHVH VSHFLDOL]HG ULVN PDQDJHPHQW PHWKRGV LV DOVR GHPRQVWUDWHG HPSLULFDOO\ 7XIDQR  VWXGLHG WKH
HIIHFWLYHQHVVRIPHWKRGVGHYHORSHGIRUWKHJROGPLQLQJLQGXVWU\>@+HIRXQGOLWWOHHPSLULFDOUHODWLRQVKLSEHWZHHQ
ULVN PDQDJHPHQW WKHRULHV DQG VWDNHKROGHU YDOXH HYHQ WKRXJK WKH PHWKRGV LQ WKLV LQGXVWU\ DUH VSHFLILFDOO\
FRQFHQWUDWHG RQ DQG UHGXFHG WR WKH PDQDJHPHQW RI JROG SULFH ULVN $ PRUH JHQHUDO KROLVWLF ULVN PDQDJHPHQW
DSSURDFK KRZHYHU KDV QRW EHHQ GHYHORSHG \HW ,Q DQ HPSLULFDO UHVHDUFK SURMHFW 6DQWRPHUR DQG%DEEHO 
IRXQG WKDW WKH ULVN PDQDJHPHQW SURFHVVHV RI LQVXUDQFH FRPSDQLHV DUH EXLOW RQ ILQDQFLDO SULQFLSOHV RQO\ >@ ,Q
JHQHUDOWKRVHZKRDGRSWHGULVNPDQDJHPHQWPHWKRGVIRXQGULVNPDQDJHPHQWWRROVSUDFWLFDODQGYDOXDEOHDOWKRXJK
PHDVXULQJWKHHIIHFWVRIRWKHUHOHPHQWVLQWKHFRPSDQ\OHYHOSURMHFWSRUWIROLRLVVWLOODFKDOOHQJHWRRYHUFRPH,QWKH
RLO LQGXVWU\VSHFLDOL]HG ULVNPDQDJHPHQWPHWKRGVEDVHGRQDILQDQFLDODSSURDFKKDYHH[LVWHGIRUPRUH WKDQ WKUHH
GHFDGHV VHH >@ WKHUHIRUH UHOHYDQW LQIRUPDWLRQ FDQ EH FROOHFWHG HPSLULFDOO\ DERXW WKH YDOXH RI KROLVWLF ULVN
PDQDJHPHQWPHWKRGV ,Q WKH RLO LQGXVWU\0DFND\ DQG0RHOOHU PHDVXUHG WKH H[WHQW RI ULVNPDQDJHPHQW¶V
DGGHGYDOXHZKLFKUHDFKHVDVLJQLILFDQWRIFRUSRUDWHYDOXH>@

)RU WKH FRQVWUXFWLRQ VHFWRU DZLGHO\ DFFHSWHG DQG VSHFLDOL]HG ULVNPDQDJHPHQWPHWKRG VLPLODU WR WKH DERYH
PHQWLRQHGPHWKRGV KDV QRW EHHQ GHYHORSHG \HW DW OHDVW WKH FXUUHQW DFDGHPLF YDOXHFUHDWLQJ DSSURDFK LV QRW DQ
HVVHQWLDO SDUW RI WKH FXUUHQW ZLGHO\XVHG ULVN PDQDJHPHQW PHWKRGV ,Q WKH FRQVWUXFWLRQ SURMHFW PDQDJHPHQW
OLWHUDWXUHULVNLVGHILQHGDVDPHDVXUHRI WKHSUREDELOLW\DQGFRQVHTXHQFHRIQRWDFKLHYLQJSURMHFWJRDOVVHHHJ
>@ ZKHUH WKH SURMHFW JRDOV DUH W\SLFDOO\ UHODWHG WR WKH LPSOHPHQWDWLRQ RI FRQVWUXFWLRQ WLPH FRVW TXDOLW\
&RQVWUXFWLRQ SURMHFW PDQDJHPHQW OLWHUDWXUH WHQGV WR FRQFHQWUDWH RQ VSHFLI\LQJ ULVN FODVVHV WKDW MHRSDUGL]H WKHVH
SURMHFWJRDOVDQGIRFXVRQKRZWRPDQDJHULVNVEDVHGRQWKRVHFODVVHV)RUH[DPSOH7VHUQJ	DOUHFHQWO\
VKRZHGDQDGYDQFHGRQWRORJ\EDVHGFDWHJRUL]DWLRQRI ULVNFODVVHV >@5LVNKDVEHFRPH LQFUHDVLQJO\XQGHUVWRRG
FRQFHSWXDOO\DVWKHOLNHOLKRRGRIDQHYHQWRFFXUULQJZLWKLQDSURMHFW>@DOWKRXJKDQµHYHQW¶FRQWLQXHGWRFRYHU
DZLGH UDQJH RIPHDQLQJV DQG WKH SKLORVRSKLFDO EDFNJURXQG LV UDWKHU YDJXH >@ 7KH SULQFLSDOPHWKRGV RI ULVN
PHDVXUHPHQWKDYHVSUHDGIURPRWKHUVFLHQWLILFILHOGVWRSURMHFWPDQDJHPHQWDSSOLFDWLRQVIRUDVXPPDU\VHHHJ
>@8QIRUWXQDWHO\WKHRZQHUVKLSDSSURDFKLVVWLOOPLVVLQJIURPWKHFULWHULDLQDPDWKHPDWLFDOO\MXVWLILHGZD\7KH
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PRVWIUHTXHQWO\XVHGPHWKRGVIRUHYDOXDWLQJSURMHFWULVNHLWKHUOHDYHRXWILQDQFLDOHOHPHQWVFRPSOHWHO\RUXVHWKHP
EXW GR QRW LQFOXGH WKH LQWHUHVW RI WKH RZQHUV DW DOO 7KH UHYLHZHG OLWHUDWXUH GLVFXVVHV LPSRUWDQW DQG XQDYRLGDEOH
DVSHFWV RI ULVN EXWZH WKLQN WKDW WKHVHPHWKRGV FDQEH FRQFHSWXDOO\ LQWHJUDWHG WRSURYLGH DPRUH FRPSUHKHQVLYH
DQDO\VLV

7KH QRYHOW\ RI WKLV SDSHU LV WKDW LW SURYLGHV D UHYLVHG LQWHJUDWHG SURMHFW ULVNDVVHVVPHQW IUDPHZRUN IRU
FRQVWUXFWLRQSURMHFWVHQKDQFLQJWKHFRQYHQWLRQDOULVNFDWHJRU\EDVHGPHWKRGVZLWKILQDQFLDOSULQFLSOHVEDVHGRQWKH
RZQHU¶V LQWHUHVW DQG VKLIWV WKH HPSKDVLV IURPSURGXFLQJ DSURGXFW HJ D EXLOGLQJ WR GHOLYHULQJYDOXH:LWK WKH
DSSOLFDWLRQRI WKH VXJJHVWHGPHWKRG ULVNDQDO\VLVEHJLQV LQ WKHFRQFHSWXDOSKDVHDQG LV ILQDOL]HG LQ WKHSODQQLQJ
SKDVH VR WKH WLPH KRUL]RQ RI DVVHVVPHQW LV H[WHQGHG $V WKH HQYLURQPHQWDO DQG SURMHFW YDULDEOHV DUH XSGDWHG










































7KH EDVLV IRU WKH ULVN PDQDJHPHQW SURFHVV LQ )LJXUH  LV WKH IROORZLQJ VWDQGDUGL]HG ILQDQFLDO PRGHO RI WKH
SURMHFW
)LJ$XWRPDWLRQRIWKHULVNPDQDJHPHQWSURFHVVLQWKHLQWHJUDWHGIUDPHZRUN
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/HW XV GHILQH YDOXHGULYLQJ SDUDPHWHU xn,t DV DQ DUELWUDU\ YDULDEOH WKDW FDQ KDYH DQ\ HIIHFW RQ WKH ILQDQFLDO
SRVLWLRQRIWKHRZQHUVRIWKHFRQVWUXFWLRQSURMHFWn «NUHIHUVWRWKHQDWXUHRIWKHSDUDPHWHUVHHEHORZDQG













%DVHG RQ WKHVH YDOXHGULYLQJ SDUDPHWHUV WKH H[SHFWHGCFt   sxt«xN,t DQQXDO FDVK IORZ LQ \HDU t FDQ EH










VHFWRU WKHH[SHFWHG LQWHUQDO UDWHRI UHWXUQIRRDQG LQ WKHSXEOLFVHFWRU WKHHFRQRPLF UDWHRI UHWXUQERRRI WKH
EXVLQHVVLGHDPXVWEHKLJKHUWKDQWKHPLQLPXPUDWHRIUHWXUQUHTXLUHPHQWrmin

$OWKRXJK WUDGLWLRQDO SURMHFW PDQDJHPHQW FRQFOXGHV WKDW DFKLHYLQJ WKH SUHGHILQHG WLPH FRVW DQG TXDOLW\
SDUDPHWHUV HQVXULQJ H[SHFWHG SURILW LV WKH SULPDU\ JRDO GHYLDWLRQV IURP H[SHFWDWLRQV GR QRW QHFHVVDULO\ OHDG WR
XQEHDUDEOHVLWXDWLRQV

7KHUH LV D PRUH UHOHYDQW LVVXH QDPHO\ WR PDLQWDLQ WKH FRQWLQXHG OLTXLGLW\ 7KH JHQHUDO LVVXH RI OLTXLGLW\ LV






























































































7KXV LQ )LJXUH  rxi,t LV UHIHUUHG RQO\ WR DV rxi 7KH FULWLFDO YDOXHGULYLQJ SDUDPHWHUV FRXOG EH IXUWKHU









HYHQ SRLQW Bxi DWZKLFK WKH UHWXUQ RI WKH SURMHFW rxi LV HTXDO WR WKHPLQLPXP UHTXLUHPHQWV RI WKH RZQHUV
FHWHULVSDULEXV
( ) PLQ rxBxr ii =+   











,Q FRQWUDVW WKH SUREDELOLW\ GHQVLW\ IXQFWLRQ RI WKH DYHUDJH UDWH RI RFFXSDQF\ DV D UDQGRP YDULDEOH LV ZRUWK
H[DPLQLQJ LWVGHYLDWLRQFDQHDVLO\GHVWUR\RZQHU¶VYDOXH ,Q)LJXUH IRUH[DPSOHRI WKHQHJDWLYHGHYLDWLRQ
IURPWKHH[SHFWHGYDOXHIRURFFXSDQF\PXVWRFFXUWRUHDFKWKHHFRQRPLFEUHDNHYHQSRLQW
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)LJ3UREDELOLW\RIWKHRFFXUUHQFHRIDKDUPIXOHYHQW
,IWKHSUREDELOLW\GHQVLW\IXQFWLRQRIRFFXSDQF\fxLVNQRZQWKHQE\LQWHJUDWLQJRYHUPLQXVLQILQLW\WRBx









)dxf(x)xBaP(   








xsxBaP =≤<−∞   
6HQVLWLYLW\DQDO\VLVPXVWEHFRQGXFWHGIRUWKHRFFXUUHQFHRIDOOKDUPIXOHYHQWV6LQFHDSURMHFWFRPSDQ\GRHVQRW
W\SLFDOO\SRVVHVV WKH FRPSHWHQFHV WKDW DUHQHFHVVDU\ WRPDQDJH ULVNVRWKHU WKDQSURMHFWVSHFLILF ULVNV WKHSURMHFW
SURFHVVHVHJWKHFRQWUDFWVZLWKVXEFRQWUDFWRUVILQDQFLQJDQGGLYLGHQGSD\LQJFRQGLWLRQVPXVWEHPRGLILHGDQG






IRU WKH SODQQHG GDWD LQ WKH ILQDQFLDO PRGHO SDUDPHWHUV Er DSCRt DQG Lt DUH DXWRPDWLFDOO\ GHWHUPLQHG DQG
FRQWLQXRXVO\PRQLWRUHG0RUHRYHUEHIRUHWKHRFFXUUHQFHRIKDUPIXOHYHQWVGDQJHURXVWUHQGVFDQEHREVHUYHGVR
WKH SUHGHILQHG DFWLRQ SODQV FDQEH ODXQFKHG LQ WLPH 6LQFH WKHUH LV XVXDOO\ QRGDWD DYDLODEOH RQ WKH GLVWULEXWLRQ
IXQFWLRQ RI SURMHFWVSHFLILF YDOXHGULYLQJ SDUDPHWHUV RQO\ VXEMHFWLYH HVWLPDWHV D VSHFLDO W\SH RI ULVN PDS LV
SURSRVHGWRDGGWRWKHULVNPDQDJHPHQWWRROV)RULQVWDQFHLIWZRSURMHFWVSHFLILFYDOXHGULYLQJFRPSRQHQWVUHPDLQ







7KH VFHQDULRV WKDW DUH EHQHILFLDO IRU RZQHUV LQ HDFK YDULDEOH IDOO DERYH WKHLUPDUJLQV DQG WKHUH QR DFWLRQ LV
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